INTRODUCTION
A gravity survey conducted in two parts: between the 23rd of August and 5th of September 2013, and between the 16th May and 24th of May 2014 was undertaken on the Alcurra, Agnes Creek and Tieyon 1:100k map sheets in South Australia. This work was performed in conjunction with the ongoing Geological Survey of South Australia (GSSA) Musgrave Province mapping programme.
The survey has been designated the code 2014A1 for incorporation into the SA government geoscience database SA_Geodata.
The survey was conducted by GSSA staff: Philip Heath and Mark Flintoft. A Scintrex CG5 Autograv instrument (S/N 050800135) was used for the duration of the survey, and position information was obtained using the Sokkia GRX1 Real Time Kinematic system. This survey was undertaken with 4WDs, along established roads and fence lines. The Musgrave mapping team plan to continue mapping to the west of the current mapping area, into the APY lands. The geophysics team intend to continue collecting gravity data as part of this ongoing project.
The data is freely available through SA's multi award-winning web geoserver SARIG (https://sarig.pir.sa.gov.au/Map). Figure 1 shows the location of the survey in South Australia: along the Stuart Highway on the border with the Northern Territory. Figure 2 shows the stations of the survey in more detail. The survey points were collected along roads and fence lines at approximately 2km spacing. The southern half of the Agnes Creek map sheet was not surveyed due to access constraints.
METHOD AND RESULTS

SUMMARY
A gravity survey has been undertaken on the Alcurra, Agnes Creek and Tieyon 1:100K mapsheets, in the eastern portion of the Musgrave Ranges, South Australia. A total of 821 readings were collected, incorporating 689 new stations, 88 repeats and 44 base measurements.
The data highlights new features giving insight into the underlying geological structure, including a gravity high near Doug's Well.
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No new gravity data was collected along the Stuart Highway or along the train line, as these have already been surveyed. The survey was undertaken using two 4WD vehicles, one acquiring GPS data, the other the gravity.
A total of 821 readings were collected, incorporating 689 new stations, 88 repeats (12.77% repeat rate) and 44 base measurements.
Previous gravity coverage was regional: 7 by 7km spaced data collected in the 1970s (see figure 3) . Two other surveys have been undertaken along the main road and railway line. These north-south surveys were two-dimensional: each being collected along a single traverse. Figure 4 shows an image of the gravity of the area based solely on these data. 
Survey and Gravity Datum
The Horizontal Datum used for final data analysis was the Geocentric Datum of Australia 1994 (GDA94), Map Grid of Australia 1994 (MGA94), zone 53. The Vertical Datum was the Australian Height Datum (AHD), and the Gravity Datum was Isogal 1984/ISGN 71.
Raw GPS data was collected in AGD66, Australian map grid zone 53, and converted to GDA values using in-house sixparameter transform software. Raw Gravity data was collected using Isogal 1965 values, and converted to Isogal 1984 values using in-house software.
Survey and Gravity Base Stations
Two new base stations were established for the duration of the survey: stations 9000 and 2000. Stations were marked with a short star picket and removed at the conclusion of surveying. 
Survey Control
Horizontal and vertical control were stations 9000 and 2000 were established using the AusPOS online GPS processing service by Geoscience Australia (GA). Stations were recorded with the Sokkia GRX1 receivers in static mode for a minimum of 6 hours, giving vertical control to the survey to within 10cm. This replaces the need to locate local survey marks in the survey area. The GDA coordinates are listed above.
The elevation output of the differential GPS assumes an ellipsoidal earth model. These values were converted to AHD heights using the free online service provided by GA.
Gravity Control
The survey was tied to the AFGN station at De Rose Hill shed. The GA code for the site is 1964911081, and the observed gravity is 978975.46 mGal (Isogal65). The AAGD07 value is 9789612.42 ms -2 . The Isogal65 value was used for data processing.
Measurements were also taken at the Tieyon AFGN site in the east of the mapping area for quality control.
GPS Observations and Processing
Sokkia GRX1 differential GPS duel channel receivers were used for the duration of the survey.
Measurements for gravity observations have been made using the Real Time Kinematic (RTK) technique, which gives horizontal and vertical precisions of at least 5 cm.
Each GPS measurement includes a error in the precision of the measurement: a horizontal and vertical RMS (HRMS and VRMS). Typically, the VRMS doesn't exceed about 0.008m (8mm).
Measurements are recorded on a data logger, and input into a field computer at the time of data collection. The rover was mounted on top of one vehicle which surveyed the points and placed a mark on the ground underneath the rover. (No survey pegs or markers were left in the field.) The second vehicle followed (with the gravity meter secured on the passenger seat) and taking gravity readings on the mark.
Gravity Observations
Gravity measurements were made using the Scintrex CG5 Autograv instrument number 50800135.
Gravity readings consisted of two 30-second measurements. These were averaged unless the standard deviation of either of the measurements exceeded 0.050 mGal. If the standard deviation of the measurements exceeded 0.050 mGal the measurements were repeated.
Generally, measurements recorded SDs of less than 0.020 mGal.
Gravity and DGPS data were recorded directly onto GETAC ruggedized laptops, in addition to being stored on the gravity and GPS instruments.
Gravity observations were also recorded in a field note book.
Point Numbering and Marking
Each station has an identifying point number. The base station numbers are either 9000 or 2000 (depending on which base is used), and the station numbers start at 1000, incrementing by 1 for each new station. Apart from a cross drawn in the ground, the gravity stations have not been marked in the field.
Gravity Processing
The CG5 Autograv automatically calculates corrections for instrument tilts, Earth Tide, and long-term meter drift. Further processing is carried out to calculate the drift between base station measurements, to calculate the Observed Gravity, and to calculate the Bouguer Anomaly.
Gravity data was reduced using in-house software OBSGRED.exe, and the Bouguer Anomaly calculated using BOUGCAL_OG84mgals.xls, an in-house spreadsheet. Figure 5 shows the repeated values, and hence the error margins of the survey. A 12% repeat rate was obtained, with an average error of -0.0078 mGal. Figure 6 shows the standard deviations from the gravity meter. Every 'individual' reading at a site is an average of two field measurements (which are also averages of many readings). The CG5 produces a Standard Deviation (SD) for each measurement. Figure 14 shows the distribution of SD values. The average SD was 0.021 mGal. If a reading with an SD above 0.050 mGal occurs in the field, the reading is discarded and a new reading taken. Figure 7 shows a grid of the Bouguer gravity data for 2014A1, incorporating all previous data. Data has been gridded to 1km resolution, with interpolation to fill the gaps inside the survey area. Figure 8 shows the same data with the station points superimposed, and Figure 9 shows the final image of the area with some annotations. 
Plots
Some interpretation notes
Several new features are apparent, notably the anomaly at Doug's Well. Previously this area had no gravity coverage, but was investigated as there is a magnetic high in the area. The gravity highs around Tieyon station are better defined, with an anomaly directly to the east of the station.
Care must be taken when interpreting these data. The gridding algorithm tries to interpolate between lines. Where data is sparse between lines this can lead to artefacts in the grid. It is therefore important to view the station points when making interpretations to ensure that the interpretation corresponds to observation, rather than gridding interpolation. Some red areas appear to have in common a shared feature, a half-wavelength high of around 5 to 6km. This could be due to either noisy data or under-sampled data. The errors in data are shown in figures 5 and 6 and are not high, so I would suggest that there are more gravity features in the area that would be better resolved with a more detailed survey, for example a 1km by 1km grid.
As this survey is effectively a series of traverses, the interpreter should also consider individual traverses for interpretation as well as the grid images shown here.
CONCLUSIONS
The data highlights new features giving insight into the underlying geological structure, including a gravity high near Doug's Well. The data is freely available through SARIG (https://sarig.pir.sa.gov.au/Map).
